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(54) Panel mounted electrical connector 

(57) An electrical connector (10) is adapted for 
mounting in an aperture in a panel. A housing (26) has 
sidewalls bounding an insertion end (32) of the housing 
insertable into the aperture. A bridge (48) is secured at 
opposite ends (50a,50b) to one of the sidewalls with an 
intermediate portion and a panel latch (46) being freely 
flexible relative to the housing. At least one of the oppo- 
site ends (50a,50b) of the bridge (48) includes a pair of 
redundant supporting arms (52,54). A yieldable anti- 
vibration arm (42) projects from another of the sidewalls 
and is mounted to the housing by a pair of redundant 
support arms (56). A polarizing rib (44) projects from 
the housing, and a panel abutment stop (40) is formed 
integral with the polarizing rib on a radius (60). 
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Description 

Field of the Invention 

This invention generally relates to the art of electri- 
cal connectors and, particularly, to an electrical connec- 
tor mountable in an aperture in a panel or the like. 

Background of the Invention 

Panel mountable electrical connectors are well 
known for connecting a wiring harness, or the like, to 
another electrical device, such as a second electrical 
connector, in a panel such as a housing or chassis. The 
second connector may be terminated to another wiring 
harness, a cable, a circuit board or a second panel. 
Panel mounted electrical connectors usually include a 
housing having terminals mounted therein, the housing 
typically being of nonconductive material which may be 
partly or entirely molded from plastic. The housing 
includes a mating end with structure that permits mating 
and unmating with the second electrical connector. The 
mating end usually is the insertion end of the connector. 

Heretofore, panel mountable electrical connectors 
often have been mounted directly to the panel. The mat- 
ing end of the connector is inserted through an aperture 
in the panel. Means are provided on the connector 
housing for achieving secure mounting to the panel. For 
example, the connector housing may include a stop 
flange which exceeds the cross-sectional dimensions of 
the mounting aperture in the panel. A portion of the con- 
nector housing will extend through the mounting aper- 
ture and will be engageable with separate retaining 
means, such as a nut or clamp engageable against the 
opposite side of the panel. A portion of the panel there- 
fore will be locked between the stop flange, the connec- 
tor housing, and the separate retaining means. In other 
such panel mountable connectors, integral latch arms 
engage the panel, thereby avoiding the need to employ 
separate panel engaging means with the electrical con- 
nector housing. A portion of the panel will be locked 
between the integral latch arms and the stop llange. 

In addition, many of the panel mountable electrical 
connectors described above include the provision of 
anti-vibration means to protect the connector compo- 
nents or the mating connection of the connector with the 
second electrical connector from vibrations due to the 
mounting of the connector. The applications can range 
from automobiles to refrigerators and countless other 
environments. For instance, the connector housing 
often is provided with an anti -vibration arm which 
engages one side of the panel and which is yieldable or 
sufficiently flexible to bias the connector against the 
panel and to take up any slack therebetween which 
might otherwise result in rattling of the connector in 
response to vibrations. Still further, panel mountable 
electrical connectors often include polarizing ribs which 
also project outwardly of the connector housing to pre- 
vent the connector from being mated with the second 



connector in an incorrect orientation. 

Most of the connector housings of such connectors 
are unitarily molded of dielectric material such as plastic 
or the like. The outwardly projecting stop flanges, latch 

s arms, anti-vibration arms and polarizing means ail are 
molded integrally with the housing. It can be understood 
that such unitarily molded structures which perform 
such a multitude of functions can become quite compli- 
cated, difficult to mold with integrity, and the outwardly 

10 projecting latches, stops, arms etc. are prone to break- 
age, particularly with the strong handling and high inser- 
tion forces often carried out by operators in using panel 
mountable electrical connectors. The present invention 
is directed to solving this myriad of problems by provid- 

15 ing a panel mountable connector with various improved 
features to facilitate insertion of the connector housing 
through the panel aperture and to prevent or minimize 
breakage problems. 

20 Summary of the Invention 

An object, therefore, of the invention is to provide a 
new and improved panel mountable electrical connector 
of the character described. 

25 In the exemplary embodiment of the invention, the 
electrical connector is adapted for mounting in an aper- 
ture in a panel. A connector housing has sidewall 
means bounding an insertion end of the housing insert- 
able into the aperture. A latch projects from the sidewall 

30 means of the housing for engaging a side of the panel. 
Bridge means are secured at opposite ends to the side- 
wall means of the housing, with an intermediate portion 
of the bridge means being freely flexible relative to the 
housing. The latch is disposed on the freely flexible 

35 intermediate portion of the bridge means. At least one 
of the opposite ends of the bridge means includes a pair 
of spaced support arms to provide a redundant support- 
ing means for the latch to allow operability of the latch 
notwithstanding breakage of one of the support arms. 

40 A yieldable anti-vibration arm projects from the con- 
nector housing for engaging the opposite side of the 
panel. Like the bridge means for the latch, the anti- 
vibration arm is mounted to the housing by a pair of sup- 
port arms to provide a redundant supporting means for 

45 the anti-vibration arm. 

A panel abutment stop is formed integral with the 
housing and projects transversely outwardly of the 
insertion end for abutting the side of the panel to define 
the limit position for insertion of the housing. The abut- 
so ment stop is joined to the housing on a radius facing the 
side of the panel. The radius lowers the stress at the 
juncture between the abutment stop and the housing to 
minimize breakage thereat. As disclosed herein, a 
polarizing rib projects from the housing, and the panel 

55 abutment stop is formed integral with the polarizing rib 
on said radius. 

Still further, in the preferred embodiment of the 
invention, at least the insertion end of the housing is 
generally rectangularly shaped in cross-section and 
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includes outwardly protruding corner guide ribs to guide 
the insertion end into the aperture in the panel. The 
polarizing rib and the radius of the abutment stop, as 
well as the bridge means for the latch, all are substan- 
tially recessed within a peripheral profile defined by the 
corner guide ribs. Lastly, an end of the bridge means as 
well as an end of the polarizing rib are spaced inwardly 
of an end face at the insertion end of the housing. This 
ensures that the corner guide ribs are the only structure 
that guides the connector housing into the panel aper- 
ture, and the bridge means and the polarizing rib do not 
interfere with smooth, guided insertion of the connector 
through the panel. 

Other objects, features and advantages of the 
invention will be apparent from the following detailed 
description taken in connection with the accompanying 
drawings. 

Brief Description of the Drawings 

The features of this invention which are believed to 
be novel are set forth with particularity in the appended 
claims. The invention, together with its objects and the 
advantages thereof, may be best understood by refer- 
ence to the following description taken in conjunction 
with the accompanying drawings, in which like reference 
numerals identify like elements in the figures and in 
which: 

FIGURE 1 is a perspective view of a panel mounta- 
ble electrical connector embodying the concepts of 
the invention, along with a complementary second 
connector that is mateable with the first connector 
on the opposite side of a panel; 
FIGURE 2 is an elevational view of the major side of 
the connector; 

FIGURE 3 is an elevational view of the minor side of 
the connector; 

FIGURE 4 is an end elevational view of the mat- 
ing/insertion end of the connector; 
FIGURE 5 is a vertical section taken generally 
along line 5-5 of Figure 4; and 
FIGURE 6 is a vertical section taken generally 
along line 6-6 of Figure 4. 

Detailed Description of the Preferred Embodiment 

Referring to the drawings in greater detail, and first 
to Figure 1 , the concepts of the invention are embodied 
in an electrical connector, generally designated 10, 
adapted for mounting in an aperture in a panel. The 
connector is insertable through the aperture from an 
insertion side of the panel for mating with a complemen- 
tary second connector, generally designated 12, on an 
opposite side of the panel. Second connector 12 
includes a unitarily molded dielectric housing 14, such 
as of plastic material. The housing defines a plurality of 
silos 16 projecting from a mating end of the connector. 
A cantilevered latch arm 18 projects from one side of 



housing 14 and includes an interior latch shoulder 20. 
Second connector 12 is rnateable with panel mountable 
connector 10 by inserting silos 16 into receptacles 22 of 
the panel mountable connector after the latter is 

5 mounted in the aperture of the panel. A chamfered con- 
nector latch 24 on a major side of connector 10 snaps 
into latching engagement with shoulder 20 on the 
underside of cantilevered latch arm 18 of complemen- 
tary second connector 12. 

io Panel mountable electrical connector 10 includes a 
housing, generally designated 26, which is unitarily 
molded of dielectric material, such as plastic or the like. 
The housing has opposite side walls 28 defining the 
long or major sides of the connector and sidewalls 30 

15 defining the minor or short sides of the connector. The 
housing sidewalls bound an insertion end 32 of the con- 
nector in which receptacles 22 are formed. The inser- 
tion end, in turn, defines an end face 34 of the connector 
housing. Four outwardly protruding guide ribs 36 are 

20 formed at the four corners of the insertion end of the 
connector housing. The guide ribs include chamfered 
corners 36a which facilitate guiding the connector hous- 
ing smoothly into and through the aperture in the panel. 
Both connectors 10 and 12 mount a plurality of 

25 interengageable mating terminals as is well known in 
the art. 

In addition to the corner guide ribs 36 which project 
outwardly from connector housing 26, other functional 
means project outwardly of the housing, including a 

30 latch means, generally designated 38, for passing 
through the panel and engaging an opposite side 
thereof; panel abutment stops 40 for abutting the inser- 
tion side of the panel and defining the limit position of 
insertion of the connector; yieldable anti-vibration arms, 

35 generally designated 42, for engaging the insertion side 
of the panel and preventing vibration of the connector 
relative to the panel; and polarizing ribs 44 in line with 
the outermost receptacles ?2 to prevent second con- 
nector 12 from being mated with connector 10 in a 

40 cross-wise orientation. 

More particularly, as best seen 'n Figur e 6 in con- 
junction with Figure 1, latch means 38 includes a latch 
46 projecting outwardly from a bridge, generally desig- 
nated 48, which is secured at opposite ends 50a and 

45 50b to each minor sidewall 30 of the connector housing. 
Ends 50 are molded integrally with the coi inector hous- 
ing and the intermediate portion of bridge 48 between 
the secured opposite ends is freely flexible relative to 
the housing so that latch 46 is freely yieldable in the 

so direction of double-headed arrows "A" (Fig. 6). As con- 
nector 10 is inserted into and through the aperture in 
the housing, leading chamfered or camming surfaces 
46a of latches 46 engage the sides of the aperture and 
bias the latches inwardly toward the connector housing. 

55 Once the latches clear the opposite side of the panel, 
the latches will snap back outwardly under their inherent 
resiliency to engage the opposite side of the panel. 

As best in Figure 3, both ends 50a and 50b of 
bridge 48 which secures latch 46 to the housing have 
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redundant supporting means to allow operability of latch 
46 notwithstanding breakage of only one of the redun- 
dant supporting means. In other words, end 50a 
includes redundant support arms 52 and end 50b 
includes redundant support arms 54. If either of the 5 
support arms 52 at end 50a of bridge 48 becomes bro- 
ken, the other support arm 52 is adequate to still allow 
latch 46 to function. Similarly, if either support arm 54 at 
end 50b becomes broken, the other support arm 54 
allows latch 46 to remain functional. Thus, the combina- 10 
tion of bridge 48 and the redundant support arms 52 
and 54 at opposite ends of the bridge substantially 
insure against total breakage of latch means 38. This js 
in contrast to the free ends of canti levered latch arms of 
the prior art Still further, as seen best in Figure 2, 75 
bridge 48 is substantially recessed within the peripheral 
profile defined by corner guide ribs 36 so that even the 
bridge is not readily exposed to becoming entangled 
with extraneous objects. 

Anti -vibration arm 42 is L-shaped as seen best in 20 
Figures 1 and 5 and is located for engaging the inser- 
tion side of the panel as latch 46 engages the opposite 
side of the panel. Like bridge 48, anti-vibration arm 42 is 
secured to the connector housing by a redundant sup- 
port means in the form of a pair of support arms 56 at 25 
opposite ends of the elongated anti-vibration arm. 
Therefore, if one of the support arms 56 should become 
broken, the anti-vibration means still is functional to at 
least some extent One anti-vibration arm 42 is located 
centrally of each opposite major sidewall 28 of the con- 30 
nector housing, as best seen in Figures 1 , 2 and 4. 

As best seen in Figures 1, 2, 4 and 5, panel abut- 
ment stops 40 are provided spaced from each opposite 
end of elongated anti-vibration arm 42. The panel abut- 
ment stops also are formed integral with and project 35 
outwardly from polarizing ribs 44. The panel abutment 
stops engage the insertion side of the panel, as latches 
46 engage the opposite side of the panel. The abutment 
stops define the limit position of insertion of the connec- 
tor into the panel. The abutment stops are molded inte- 40 
grally with polarizing ribs 44 on radii of 0.015 inches as 
indicated at 60 in Figure 5. These radii lower the 
stresses at the corners where the abutment stops join 
the polarizing ribs to substantially lower if not eliminate 
breakage of the stops away from the housing at these 45 
points. As seen in Figure 3, these radii, as well as polar- 
izing ribs 44, are recessed or hidden within the periph- 
eral profile defined by corner ribs 36. Therefore, the 
edges of the aperture in the panel cannot engage and 
destroy the radii 60, and the polarizing ribs do not inter- so 
fere with smooth insertion of the connector housing into 
the panel which is the guiding function afforded by the 
corner guide ribs 36. 

As stated above, polarizing ribs 44 are provided to 
prevent complementary second connector 12 from 55 
being partially mated with panel mountable connector 
10. In other words, if second connector 12 is rotated 90° 
from its position shown in Figure 1 , theoretically a single 
one of the silos 60 could be inserted into a single one of 



receptacles 22. However, polarizing ribs 44 for the out- 
ermost receptacles and latch 24 for the center recepta- 
cle provide outwardly projecting portions of the housing 
which will abut against the end of an adjoining silo 
should an attempt be made to insert one of the silos into 
one of the receptacles 22. 

Lastly, as seen at 62 in Figure 6, bridges 48 are 
recessed or spaced inwardly of mating face 34 at the 
insertion end of the connector housing. In addition, as 
seen at 64 in Figure 5, polarizing ribs 44 are spaced 
inwardly of mating face 34 at the insertion end of the 
housing. This ensures that the four corner guide ribs 36, 
with their chamfered corners 36a, are the primary pro- 
jections from the connector housing which guide the 
connector into and through the panel aperture. With the 
four polarizing ribs and the two bridges being recessed 
or spaced from the insertion end of the housing, these 
six outwardly projecting components will not interfere 
with smooth insertion of the connector into the panel 
aperture. Connector latch 24 normally will not provide 
interference because the aperture is notched-out to 
allow clear passage of the connector latch through the 
aperture. 

It will be understood that the invention may be 
embodied in other specific forms without departing from 
the spirit or central characteristics thereof. The present 
©camples and embodiments, therefore, are to be con- 
sidered in all respects as illustrative and not restrictive, 
and the invention is not to be limited to the details given 
herein. 

Claims 

1. An electrical connector (10) for mounting in an 
aperture in a panel, comprising: 

a housing (26) having sidewall means bound- 
ing an insertion end (32) of the housing insert- 
able into said aperture; 

a latch (46) projecting from the sidewall means 
of the housing (26) for engaging a side of the 
panel; 

bridge means (48) secured at opposite ends 
(50a, 50b) to the sidewall means of the hous- 
ing, with an intermediate portion of the bridge 
means being freely flexible relative to the hous- 
ing, and with said latch (46) being disposed on 
the freely flexible intermediate portion of the 
bridge means (48); and 

at least one of the opposite ends (50a,50b) of 
the bridge means (48) comprising a pair of 
spaced support arms (52,54) to provide a 
redundant supporting means for the latch (46) 
to allow operability of the latch notwithstanding 
breakage of only one of the support arms 
(52,54). 

2. The electrical connector of claim 1 wherein said 
housing (26), bridge means (48) and latch (46) are 
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unitarily molded of dielectric material such as plas- 
tic. 

3. The electrical connector of claim 1 wherein said 
insertion end (32) of the housing (26) has an end s 
face (34), and said bridge means (48) is spaced 
inwardly of the end face. 

4. The electrical connector of claim 1 wherein said 
insertion end (32) of the housing (26) is generally 10 
rectangularly shaped in cross-section and includes 
outwardly protruding corner guide ribs (36) to guide 

the insertion end into the aperture, and said bridge 
means (48) is recessed substantially within a 
peripheral profile defined by the corner guide ribs. 15 

5. The electrical connector of claim 1, including a 
yieldable anti-vibration arm (42) projecting from the 
housing for engaging an opposite side of the panel, 

the anti -vibration arm being mounted to the housing 20 
by a pair of support arms (56) to provide a redun- 
dant supporting means for the anti -vibration arm. 

6. An electrical connector (10) for mounting in an 
aperture in a panel, comprising: 25 



the insertion end into the aperture, and said polar- 
izing rib (44) is recessed within a peripheral profile 
defined by the corner guide ribs (36). 



a housing (26) having an insertion end (32) 
defining a mating face (34) insertable through 
said aperture; 

at least one polarizing rib (44) projecting from 30 
the housing (26) and extending in an insertion 
direction with an end of the rib being nearest 
the mating face of the housing, said end (64) of 
the rib (44) being spaced from the mating face 
(34) to prevent interference with insertion of the 35 
housing into the aperture. 

7. The electrical connector of claim 6 wherein said 
insertion end (32) of the housing is generally rec- 
tangularly shaped in cross-section and includes 40 
outwardly protruding corner guide ribs (36) to guide 

the insertion end (32) into the aperture, and said 
polarizing rib (44) is recessed within a peripheral 
profile defined by the corner guide ribs (36). 

45 

8. The electrical connector of claim 6, including a 
panel abutment stop (40) formed integral with the 
polarizing rib (44) projecting from the housing for 
engaging an opposite side of the panel. 

50 

9. The electrical connector of claim 8 wherein said 
panel abutment stop (40) is joined to the polarizing 
rib (44) on a radius (60) facing said opposite side of 
the panel. 

55 

10. The electrical connector of claim 9 wherein said 
insertion end (32) of the housing is generally rec- 
tangularly shaped in cross-section and includes 
outwardly protruding corner guide ribs (36) to guide 



5 



BNSDOCID: <EP 0779682A2_I_> 



EP 0 779 682 A2 




6 



EP 0 779 682 A2 




FIG.4 FIG.5 

dEST AVAILABLE COPY 

7 

BNSDOCID: <EP 0779682A2J_> 



EP0 779 682 A2 




8NSDOCID: <EP 07796B2A2_I_> 



8 



(19) 



(12) 



Eurepaisches Patentamt 
European Patent Office 

Off ice europeen des brevets (11) EP 0 779 682 A3 

EUROPEAN PATENT APPLICATION 



(88) 


Date of publication A3: 


pi) int. oi. . nui n i o/ # t, nu i n lo/ot/ , 




26.08.1998 Bulletin 1998/35 


H01 R 13/64 


(43) 


Date of publication A2: 






18.06.1997 Bulletin 1997/25 




(21) 


Application number: 96119245.7 




(22) 


Date of filing: 30.11.1996 




(84) 


Designated Contracting States: 


• Peloza, Kirk B. 


DE FR GB IT 


Naperville, IL 60565 (US) 


(30) 


Priority: 1 1 .1 2.1 995 US 568876 


(74) Representative: 


Blumbach, Kramer & Partner GbR 


(71) 


Applicant: MOLEX INCORPORATED 


Patentanwalte, 




Lisle Illinois 60532 (US) 


Sonnenberger Strasse 100 




651 93 Wiesbaden (DE) 


(72) 


Inventors: 




• 


Cinquegrani, James 






Carol Stream, IL 60188 (US) 





CO 

< 

CM 
CO 
CD 

o> 
o 

Q. 



(54) Panel mounted electrical connector 

(57) An electrical connector (10) is adapted for 
mounting in an aperture in a panel. A housing (26) has 
sidewalls bounding an insertion end (32) of the housing 
insertable into the aperture. A bridge (48) is secured at 
opposite ends (50a,50b) to one of the sidewalls with an 
intermediate portion and a panel latch (46) being freely 
flexible relative to the housing. At least one of the oppo- 
site ends (50a,50b) of the bridge (48) includes a pair of 
redundant supporting arms (52,54). A yieldable anti- 
vibration arm (42) projects from another of the sidewalls 
and is mounted to the housing by a pair of redundant 
support arms (56). A polarizing rib (44) projects from 
the housing, and a panel abutment stop (40) is formed 
integral with the polarizing rib on a radius (60). 
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first mentioned in the claims, namely claims: 
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The Search Division considers that the present European patent application does not comply with the 
requirements of unity of invention and relates to several inventions or groups of inventions, namely: 

1. Claims: 1-5 

An electrical connector for mounting in an aperture in a 
panel, the connector comprising a latch for engagning a side 
of the panel . 

2. Claims: 6-10 

An electrical connector for mounting in an aperture in a 
panel, the connector comprising polarizing means. 
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